deviate from the parent culture in the utilization of a number of carbohydrates when grown in submerged culture or on agar media.
METHODS
Fermentation methods. The strains used in these experiments were derived from S. griseus Waksman culture No. 4 and described in previous publications from these laboratories Perlman et al., 1954) . Strains b and c were selected for ability to produce streptomycin when grown in media containing soybean meal and glucose, while strain d was a mutant selected for study as it did not produce any detectable antibiotic activity (Perlman et al., 1954) . The streptomycetes used in these experiments were grown in submerged culture on a soybean meal-glucose medium until fragmentation of the mycelium had occurred. Aliquots of the cell suspension were then preserved by lyophiization (with milk or soil as suspending agent) and stored under nitrogen in small vials by a method similar to that described by Wilkin and Rhodes (1955) . These were used as the inoculum source for all experiments mentioned in this report. In all experiments the cultures were passed through two vegetative transfers before use as inoculum for the fermentations. The first inoculum passage was made on a soybean meal-glucose medium and the second on a medium containing the same nitrogen and energy sources as those used in the fermentation phase of the experiments. Fermentation media were inoculated with approximately 5 ml of 3-day mycelial mass grown under submerged aeration.
The cultures were grown in cotton-plugged 500-ml Erlenmeyer flasks containing 100 ml of medium. Two basal media were used in these experiments. The soybean meal medium, based on that described by Rake and Donovick (1946) , contained 30 g of soybean meal, 20 g of carbohydrate under study, and 1 L of distilled water. In this medium the soluble carbohydrates contributed by the soybean meal were negligible, amounting to less than 1 g per L (Street and Bailey, 1915) . The synthetic medium, mentioned in earlier reports from laboratories (O'Brien et al., 1952) , contained (g per L): carbohydrate source, 20 g; glycine, 2.6 g; sodium acetate, 1.36 g; (NH4)2S04, 0.54 g; MgSO4 *7H20, 0.5 g; K2HP04-3H20, 0.5 g; ZnSO4.7H20, 0.03 g; FeSO4*7H20, 0.025 g; CuS04-5H20, 0.016 g; MnSO4.4H20, 0.012 g; CaCl2*2H20, 0.05 g; distilled water 1 L. The soybean meal medium was sterilized by autoclaving for 30 min at 124 C, while the synthetic medium was sterilized by autoclaving for 5 min at 124 C. Sufficient sterile sodium hydroxide was added to both types of media after autoclaving to adjust the pH to 6.8-7.0. After inoculation the flasks were placed on a reciprocating shaker (120 2-in cycles per min) located in a 25 C constant temperature room. At least two replicate fermentations were run for each medium combination. At the end of the incubation period, 10-to 15-ml samples were removed from the fermentation flasks for analyses. All analyses were carried out in duplicate and the results presented in the tables 1 and 2 are averages of the analyses (streptomycin and mycelium weight). Usually the variation was less than 412 per cent of the mean value. All of the experiments summarized in tables 1 and 2 were repeated at least once, and reproducibility was found to be satisfactory. As the experiment-toexperiment variation for the sugar utilization data was not more than :115 per cent of the mean value, the averages obtained were rounded to the nearest figure divisible by 5.
Analytical methods. Antibiotic content of fermentation samples was measured by a modification of the tube-dilution bioassay method described by Donovick et al. (1945) using Klebsiella pneumonae as test organism and a sample of crystalline streptomycin hydrochloride as primary antibiotic standard. Prior to bioasay, the samples were first treated with sulfuric acid as described by Rake et al. (1949) to release the streptomycin adsorbed on the fermentation medium solids.
The residual carbohydrate content of the fermentation samples was determined by the Shaffer-Somogyi method (1933) using reagent 50 containing 5 g of KI per L with the same sugar as standard as was present in the sample. Samples containing sucrose, lactose, maltose, starch, a-methylglucoside, raffinose, and inulin were hydrolyzed with acid prior to analyses. The identity of the sugars present in the samples was determined by filter paper partition chromatography using the n-butanol-pyridine-water (6:4:3) system described by Jeanes et al. (1951) for development and the aniline hydrogen phthalate reagent (Partridge, 1949) for detection of the sugars. Mycelium weights formed by the strains when grown on the synthetic medium were determined by drying the cells at 110 C for 24 hr in tared test tubes. Presence of undigested soybean meal particles prevented measurement of mycelial weight in samples from fermentations of media containing soybean meal.
EXPERIMENTAL RESULTS AND DISCUSSION
Data collected in experiments studying utilization of a number of carbohydrates by the four strains of S. griseus are summarized in tables 1, 2 and 3. Strain a is the parent culture (Waksman culture No. 4) and strains b, c, and d were derived from this culture. Strain d did not produce any streptomycin activity on any of the media studied. Strains a and b utilized the same carbohydrates at approximately the same rates, although streptomycin production by strain b was two to three times that produced by strain a. Antibiotic production by strain c was markedly higher than that obtained with strains a and b when the strains were grown on soybean meal media, but this superiority over strain b was not evident when the strains were grown on the synthetic media. Strains c and d utilized galactose (in the shaken flask experiments) at a much faster rate than strains a and b, but did not utilize starch and maltose as rapidly as did strains a and b. While strain d utilized sucrose to some extent, the other strains did not attack this carbohydrate. Strain a was the only culture using inulin, while strain c was the only one of this group utilizing some of the lactose in the media. When the strains were grown on the synthetic media the utilization of the sugar was reflected in the formation of approximately 25 g of mycelium formed for every 100 g of carbohydrate used. The data on streptomycin production by the Saunders and Sylvester (1947), and Dulaney (1948) .
It is evident from the data collected in tables 2 and 3 that the extent of growth in the agar test described by Pridham and Gottlieb (1948) 
